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Savoury flavour comp rising •> mn tfaylfuran^ -«■!.■. ^ 

The present invention relates to flavoured foodstuffs and 
flavouring positions. More in particular J""^ 

aTl » relatSS t0 f ° 0dStUffS * -vourv £^ 

and to flavouring compositions suitable for i»JT • 
10 a flavour. Under a savourv fi» "parting such 

aer a savoury flavour is here to be understood 
a flavour associated with meat, sausage, poultry 2T 

-odstuff as used herein \ n JZ s To'th so Z 
and liquid ingestible materials which may or may not 1 
nutritional value. Y n0t have 

15 

long time, but so far n, afl « . 

these compositions were ™t- 
20 quite satisfactory. Therefore t-t,- 6611 
i^ove the c^x^^^J—' *~ — * 

Many compounds have been used to im,.^ = 
to food.***, and therefore „o.t oTtle c 
2B for i,.^,. savoury flavo "/ c £ on ; he . c °°*>°«tions used 

pounds. -one;' oxoup oT pa^Tl a u.e^V T "T "* 
savoury flavour, are certain =°»<P°unds for 

and derivative. ,^^^^1^ 

^3t> 462 (International Flavours an n i? 
discloses certain furan thiols such ^ 

thiol and it derivatives such as ". d *-™ th * lf ™- 3 - 

sulphides as .eat flavours Specially /^tl T 
fchini ^4. ^eciaxiy 2 -methyl furan -3 - 

thxol and its precursors are powerful +n a • 
3 5 capable of Martin, a ^^LT^T',^^' 
foodstuffs [cf e.g »vol.m-„ flavour to 

3 «- by H. Maarse ^^1 ZZT" * ^ " beVe ^ 

powerful roast or fried^If t *"* (lM1)I - Its 

or fned beef note is, however, not always 



BO 43104 



appreciated. Therefore attests have been made to obtain 
products with a powerful, somewhat milder, more rounded off 
meat flavour more reminiscent of the flavour of boiled beef 
5 and beef broth. 

The present invention solves the problem of obtaining a 
powerful mild beef flavour reminiscent of beef broth, and 
boiled beef which is especially needed for soups, sausages, 
10 pastry etc. Also varying the relative amounts of the key 
components the present invention enables the flavourist to 
q 3 prepare flavouring compositions varying from a mild roast 

beef flavour to a mild beef broth flavour. 

fr? 
''•■J 

,j 15 In a first embodiment the present invention therefore 

N provides a flavoured foodstuff comprising an effective 

g amount of at least one compound with a (hydrogenated) 2- 

methyl-3-furyl-thio moiety and a hydrogen atom, an -S-CH 
£ group, an -C0-CH 3 group or a 2-methyl-3-furyl-thio moiety 

P 20 and an effective amount of at least one compound having the 

Sjj structure 

U-CH 2 -S-T 

O 25 in which C, H and S have the conventional meanings of 

carbon, hydrogen and sulphur atoms respectively, U 
represents a thiol group, a lower thioacyl group, a lower 
thioalkylgroup, a hydroxyl group or a 2-methyl-3- 
furyldithio group and T represents a hydrogen atom, a 
30 lower acyl group or a 2-methyl-3-furyl-thio group or a -S- 
CH 2" U group as defined above. 

Suitable compounds in the practice of the present invention 
having a (hydrogenated) 2-methyl- 3 -furyl-thio moiety and a 
35 hydrogen atom, an -s-CH 3 group, an -C0-CH 3 group or a 2- 
xnethyl-3-furyl-thio moiety are e.g. 2 -methyl furan- 3 -thiol 
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hCrT ihydr ° £UrM1 - 3 -"' i01 ' 2-ethyltetra- 

lZT,T' thi01 - ^-^^-^-t^furan. .ethyl 2- 
»ethyl-3-furyldisulphide. 2-.nethylfuran-3-thio.cetate 2 

■nethylfuran-3-thiol. The „ S e „. \ 
furanderivatives is preferred, several of '??»™<~~ 

liable to oxidise partially under the i n fi, 

a 9uxte often ccercially available J-^ethylfuranT^ 

J Preparations contain certain amounts of its J f ! 

«n Thioesters like 2- n ethyl-3-furan 3 th / d "»lPhide. 

^ 15 ™ fc v , , 7 J £uran - 3 -thioacetate and e a 2 

15 -thyl-3-furan-3-thiopropionate may hydrdyse partially o 
; ; . for. 2-methyl-3-f U ran-3-thiol under certain f J„ 

g -nditiona. This may apply ,. g . ZT^ZZZZ 

sterilising conditions after canning. ~=ventxonal 

jj 20 Suitable compounds for tie practice of the present 

JU mention having a (hydrogenated, 2-^^1-3^1^ 

5 -iety and a hydrogen atom, an -s-CH, gro UP , 

group or a 2-Methyl-3.furyl.thio moiety and an effe^ti 
o ^ amount o£ at leMt _ compouad having r e ^11*°"™ 

U-CH 2 -S-T 

in which C. H and S have the conventional Meanings of 
carbon. hydrogen and sulphur atoms respectively. „ 
30 represents a thiol group, a lower thl n ». , 

-alkylgroup. a hydros Z^T V^JL^Z 

furyldxthio group and T represents » », „ 

^presents a hydrogen atom, a 

lower acyl group or a 2 -methyl-3 -furvl <-h, rt 

yA r uryl-thio group or a -S- 
<-H 2 -U group as defined above 
35 methanedithiol diacetate meth ,Z "ethanedx thiol, 

axacetate, methyl thxomethanol, methylthio- 
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methanol. methylthiomethanethiol ace Mthylthlo . 
Met^ ethlol propionate , methy^hiomethanethLl 
■»ethylpro P1 onate, methylthiomethanethiol 2 ,„ 

^iomethanethiol pentanoate. MajltllfflettaM ^ ; 
^pentanoate an. -tnyUhiomethanethiolhexanoate. So me 
of these compounds are to be regarded as precursors of t^! 
corresponding free thiols, whereas others Lve organoleptic 
10 properties reselling methanedithiol or methyl thlometh ^ 
etc wit. slightly different flavour notes Ire^sHne 
Q possrbrlity arises that free thiols are partial ly convert^ 

« aiso t r n eSP T 9 diSUlpllid " — ~^in 3 conditio^ and 

,j 15 certain food processing conditions. 

0 lie presen t invention not only covers foodstuffs flavoured 

by mcorporating the above identified compounds per se but 
; also foodstuffs incorporating precursors of tl \ 

g 20 identified compounds. ecursors of the above 

f jj 

als7 IT c ° r Sy " theSl " d - -oh. but it may 

also be convenient to DreDarB a ^ ^ y 

25 composition containing one or lore of tT ""^ 
reaction fl , of tnese compounds (a 

If the« position, which comprises at least one 

In such 1°"°°""*° ln 3 SUitaile — BM, » "» ^ora 
in such a composition a suitable amount „f 
, c amount of a compound 

having the structure U-CH an, 
30 CH 2 " S - T . Suitable reaction 

30 flavour compositions can be D r eMraH k 

or pentose with Prepared by reacting a hexose 

pentgse witn a sourcp i^,, ^ 

cysteine in water as a l^^TJT^ ^ " 

Pentose a suitable degradation prod^t 'of a sugaHa! II 

35 Tnl a 3 " 011 ,," *-*^-*-*^-».*->*«oZL£-£ 
35 and ascorbic acid may also be used it 1. , 

possible to prepare suitable react"!' fl ""^ 
2-»ethyl- 3 -furanthio 1 by thermal dej „ ! containing 

oy tnermal degradation of thiamine. 



o 
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Several possibilities and reaction mechanisms of reaction 
flavours are discussed by Hoffmann & Schieberle in J. 
Agric. Food Chemistry, 46, 235-241 (1998) which is hereby 
5 incorporated by reference. 




The flavouring compositions according to the present 
invention are ^specially incorporated in foodstuffs such as 
sausage, meat, \ reformed comminuted meat, meat replacers 
10 such as texturiWed vegetable protein, and pastry products 
m an effective^ amount i.e. in an amount sufficient to 
impart or reinforce the desired flavour. As a general guide 
flavouring amounts of 0.01 to 1000, preferably 0 . 5 to 100 
PPb (parts per billion - 1 s i 0 ») are incorporated in 
15 foodstuffs which proportions are expressed as on a weight 
basis calculated ok the foodstuff. The flavouring amounts 
actually incorporated depend on the individual palate and 
on the nature of the\ foodstuff . In flavouring compositions 
the amounts present Way easily be a factor 10 to 10.000 
20 higher than in the actual flavoured foodstuff. 

Preferably the present invention provides a flavoured 
foodstuff as defined above, in which lower thioacyl- and 
lower acyl group means that these groups comprise from 2 to 
25 6, preferably 2 or 3 carbon atoms. 

Preferably the present invention provides a flavoured 
foodstuff as defined above, in which U represents a lower 
thioacyl group and T represents a lower acyl group. 



30 



More preferably the present invention provides a flavoured 
foodstuff as defined above, in which lower thioacyl group 
means thioacetoxy and lower acyl group independently means 
acetyl . 



35 



In another embodiment the present invention provides 
process for imparting a savoury flavour to a foodstuff 



a 
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comprxszng incorporating in sala £oodstuff 
a-ount of at least one compound with a 2 , 
thio moiety and a hydrogen atom. In -s ct a 1_ 
* «. group or a (hydrogenated, 2 methyl 3 , T*' " " C °" 
«n effective amount of at le„ " ^ , " 0iety Md 

structure " ° M COT »ound having the 



U-CH 2 - S - T 

10 



in which C, H and S h»™ n,. 

have the conventional meanings of 
carbon, hydrogen and sulphur atoms respectively „ 
represents a thiol group, a lower thioacyl group a l' 
throalkylgroup. a hydroxyl group or T 

" l f ™T ~ ^ T *~ 'VrogeTa 
lower acyl group or a 2-methyl-3-furvl tW „ ■ 
S-rw tt ruryi-thxo moxety or a - 

S-CH 2 -U group as defined above. 

2 o:r:r^r:^™s a =r - ~ 

lower thioacyl-, lower alkyl- L d l! ' *" 

that these groups comprise from 2 t oT T " > "* 
carbon atoms. 6 ' P rsf erably 2 or 3 

23 More preferably the above process according to th, 

invention employs at °roing to the present 

in whi e » r, compound as defined above, 

- whxch V represents a lower thioacyl group or a lower 
"Vloxy group Md T rapreaents a 1obm ^ 

30 in an other embodiment the presenf <_ 

favouring composition for foodstuffs ! " P "™" * 

one compound comprising a lb T °<**pr lsi n g a t least 

-ety and a ^'2Srrrj^" , - a, ~- 

CH S group or a (hydrogenated, 2 -methyl w , 
3S « at least one compound having Z TtructurT ^ ^ 



• 
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U-CH 2 -S-T 



in which C, H and S have the conventional meanings of 
5 carbon, hydrogen and sulphur atoms respectively, U 
represents a thiol group, a lower thioacyl group, a 
hydroxyl group or a 2-methyl- 3 -furyldithiogroup and T 
represents a hydrogen atom, a lower alkyl group or a lower 
acyl group. Such a flavouring composition can be used for 
10 enhancing an existing weak savoury fi avour e . g fco 
compensate for flavour notes lost by processing foodstuffs 
but they can equally be used for flavouring a bland or 
tasteless foodstuff. Moreover it is also possible to change 
the flavour characteristics of a foodstuff completely. 
15 Flavourxng compositions are frequently available in the 
form of active material in a suspension or a solution or 
upon an organoleptically inactive material. 

Preferably the flavouring composition for foodstuffs 
20 according to the present invention comprises at least one 
or more compounds as defined above, in which lower 
thxoacyl-, lower alkyl- and lower acyl group means that 
these groups comprise from 2 to 6, preferably 2 or 3 carbon 
atoms . 



25 



The flavouring compositions for foodstuffs may be in liquid 
or semi-liquid form such as solutions, emulsions or pastes, 
or a dry form such as a powder. Drying can be accomplished 
for example by spray-drying or by f reeze-drying, optionally 
3 0 on a carrier such as maltodextrin. 

The present invention is not restricted to at least one 
compound with a (hydrogenated) 2-methyl- 3 -furanthiol 
(derxvatxve) together with at least one compound with a 
35 methylenedithiol (derivative) as defined above. As is 

common in flavour creatinn 

our creatlon °ther compounds known to 
contribute to a savourv flavour* w 

y riavour c an be incorporated as 
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well. such known compounds are e.g. amino acids 
nucleotides, monosodiumglutamate, lower alcohols, lower 
carboxylic acids, pyrrolidone carboxylic acid, lower 
5 peptides, sweeteners, lactones, lower disulphides, lower 
thxols, guanidines etc., salts like NaCl, amines, lower 
aldehydes, lower ketones, tricholomic acid, biotenic acid 
aromatic and/or heterocyclic compounds like acetyl 
thxazole, 2-hydroxyethyl-4-methylthia 2 ol, 4-hydroxy-2 5- 

10 dimethyl-2,3-hydrofuran-3-one, colouring materials 
thickening agents. The proportions of these optionally 
added substances used are dependent on the kind of flavour 
desired and also on the nature of the foodstuffs in which 
they are incorporated and also on any herbs or spices 

15 added. 



According to another embodiment the present invention 
provides the use of both an effective amount of at least 
one compound with a (hydrogenated) 2-methyl-3-furyl-thio 
20 moiety and a hydrogen atom, an -s-CH 3 group, an -CO-CH 3 
group or a 2 -methyl-3 -furyl- thio group and an effective 
amount of at least one compound having the structure 



25 



U-CH 2 -S-T 



in which C, H and S have the conventional meanings of 
carbon, hydrogen and sulphur atoms respectively, U 
represents a thiol group, a lower thioacyl group, a lower 
thxoalkylgroup, a hydroxyl group or a 2 -methyl- 3- 
30 furyldithio group and T represents a hydrogen atom, a 
lower acyl group or a 2 -methyl-3 -furyl- thio group or a -S- 
CH 2 -U group as defined above. 

According to another embodiment of the present invention 
35 provides a process for preparing a pure compound with at 
least one free thiol group as defined in claim 1 by 
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1 Parts and percentages etc arfl « n 
basis unless otherwise indicated. ^ "* °" * "eight 

Examp le i 

Me thanedi thiol diacetate 

15 Diiodome thane (26 8 « n i 

v ^ 0 '0 ST/ 0,1 mole) waq h^>«^ . 

sieves 3* (5 3) over 2Q ninu «" ») - d molecular 

temperature rose to 38«c . reaction 

-xture was stirred during T^T ^VcTt C °° linS ' " ^ 
20 quenched in 500 ml water " " te *»erature and 

—acted three ti.es with """^ ~ 

>ut y lether (MTBE) each. C,, ' .^..r* 1 ^ 
washed twice with Mo ml „ at er L * T 3 ° ine<J ' 
-gnesium sulphate. The solvent Z. MUlydrOUS 
25 rotavapour (water bath S0-C IT . 7 r^ 1 "** U3ing " 

were 18 g concentre .J. , '* > <8 ° *»«> • Obtained 

a concentrate. The concentrate ... 
a 10 cm vicreux ™i on centrate was dxstilled using 

«n vigreux column. Obtained were n , 
with a boiling point of at o 3 Kna ,3 „ h ! ^"^^te 

to gas chromatography the distillete v l ' * CC ° rd1 ^ 

30 and its aHH data etched. .^J^ " % 

yield. 85 ^ of the theoretical 

Examp le 2 

Me thanedi thi o 1 

35 Methanedithiol diacetate (l 0 g) was dia „ ol „ . 

(80 g) containing 2 a n f dxssolved xn methanol 

mixture was ="1^ o^r^T .TtTT ^ 
-ution was inched in ^ ^d ^0^ ~ 
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" 0l " lm WaS extracted with each 50 n l 

dichloro^ethane. The dichloronethane extracts were jo i»ed 
washed W1 th 50 m l water and dried over anhydrous JZT»» 
5 sulphate. The dichloroethane was evaporated using Tu " 

KpHH ^ T Un " 1 8 b ° tt0 ° te ^— « of a .."c a «" 
Kpa (43 abar) was reached, obtained were 8 g concentrate 
The concentrate was distilled with the si app^us 
Obtained were 3.5 g distillate with a boiling point of 35 'C 

IL th Kpa ;- 1116 - matched - «- - ™ of 

the theoretical yield. The distillate was a suitable 

ITZZIT. a savoury £lavour — — *- 

15 Example 3 

Me thanedi thiol 

Methanedithiol diacetate (4.9 TOle , 0 .80 g, obtained as 

described above was h «i„„ .,_ ■ "™ a as 

► P ln f entan e (5 g) as solvent 

and transesterified with ethanol ,l„. 9 -B0l) an<J llp „ e ^ 

20 43= ex KOVO as catalyst. The ethanol was slowly added over 

12 hours. The total reaction ti»e was 12 hours It 20-c 2 S 
Chromatographic analysis indicated that the conversion wa 

**«*»«tly the enzyme i_obilisate was 

filtered off and the pentane solution concentrated 21 

25 reaction m ixture was analyzed with HH* and etched' T^e 
results are tabulated below: 



30 



Substance 


Molar ratio 


Ethyl acetate 


9 | 


Methanedithiol 


8 



3R 



rrceCt ~ - — - 

especially in cognation ^Z^^""™ 
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Example 4 

Methylthiomethanethiol acetate 

^ ^ y <5 ° * " S ° lVe " ~ '-«ed at lO-Jc 

ZT t h rr tlc acid ,4 -° s - 50 *» 

50 mmole, ln methyl tert. butyl ether (2 mL, „ e re added lo 

the reaction mixture at 14-16'C Tho raar , i .- 
10 sti^^ * , ^ The reaction mixture was 

10 stirred for 3 hours at 20«C Water r?nn ™ti 

. , . ^ water (200 mL) was added and 

the mature was stirred £or 15 ,„ lnutas . The ^ 

was separated, and the aqueous layer was extracted twice 

LedT" 1 tStt - bUtyl ether ' °°^ a — cts "ere 

drxed over anhydrous magnesium sulphate, fi lt ered and 

15 concentrated. The residue was distilled and fractional 

under reduced pressure. The results are tabulated beloT 



20 




25 



Fractions 
purposes . 



were satisfactory for flavouring 



Example K 

Methylthiomethanethiol 

* mixture of methylthiomethanethiol acetate (2.04 g, 15 

smole) and a 15% aqueous sodium hydroxide solution (14 a g , 
30 was stirred for 2 hours at 75°c Th. 

0-5°c , mixture was cooled to 

added aTo 5. C T r e ° US ^ S ° 1Uti ° n U1 - 7 9> ~ ^ 
added at 0-5 c. The mixture was extracted with ether three 

txmes. and the combined ether extracts were dried ^er 

anhydrous magnesium sulphate. After filtration and 
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concentration of the filtrate the residue was distilled at 
75 C at 8.0 Kpa (60 Torr) to give 0.19 g of the pure title 
compound and was a suitable ingredient for flavouring 

5 compos xt ions. 



Examp le fi 

Me t hy It hi ome thane thiol . 

Methylthiomethanethiol acetate was transesterif ied with 
10 ethanol by the method described in Example 3 above to yield 
a solution of methylthiomethanethiol in ethanol As 
Q indicated by gas chromatographic analysis the conversion 

O mto methylthiomethanethiol was complete after 12 hours 

fS 1R SOlution ™* satisfactory for flavouring purposes. 

s.j 15 

^ Example 7 

fQ Me thylthiomethanethiol 

a sodium sulphide hyarate (0 25 g) wm coverea 

* 20 ^f 1010 ";^- * bu «~ -lution of Ph 5.3 CaOic/HOAc, 
Q (82 g sodrum acetate and 25.3 g acetic acid dissolved in 

fU t0tal ~ 1 — 711 »> ™» carefully poured on the 

S ^2 n^TT' £ ° ll0Wed ^ 37% in water 

(20.2 g. 0.25 mmol,. The bottl e was purged with nitrogen 

2 5 £ I T a SCrew cap " lth a ' 1118 - 

O « The mature was stirred magnetically for three days The 

aqueous layer was extracted with dichloromethane. The crude 
product, in dichloromethane as solvent had a composition as 

tabulated below: 



Substance 


Molar ratio 


Methylthiomethanethiol 


3-4 


Methanethiol 


2 


Me thy 1 thi ome t hano 1 


1 



30 



35 



• 
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The solvent was removed under reduced pressure and the 
product was distilled twice under reduced pressure to yield 
a product fraction which distilled at 45-47»C at 2 Kpa (20 
5 mbar) . The product fraction, which was a suitable meat 
flavour component, had a composition as tabulated below 



10 



Substance 


Molar ratio 


Methyl thiomethanethiol 


16.5 


Me thane thiol 


2.4 


Me thy 1 thi ome thano 1 


1 



The three main components are responsible for 75% of the 
15 integral in the NMR. 



20 



Example 8 

Various di sulphides 

2-methylfuran-3-thiol (10 mg) and methylthiomethanethiol 
(10 mg) were taken up in 1 mL ethanol in the presence of 
basic aluminium trioxide. The mixture was stirred for 20 
hours at 20-C under a slight overpressure of oxygen. 
Subsequently the aluminium trioxide was removed from the 
solution by centrifuging. The centifuged solution was a 
25 valuable ingredient for savoury flavours. The solution was 
analyzed by GC/MS and the results are tabulated below 
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10 



15 



1 ComnnnnH 


o_ 


GC/MS data 


2-Methylfuran-3-thiol 


trace 




Me thy 1 1 hi ome thane thio 1 


trace 




Bis (2-methylfuran-3-) - 
disulphide 


29% 


226(79), 162(9) 
155(7), 113(110), 
85(15), 43 (9) 


Bis (methylthiomethane) 
disulphide 


29% 


186(29), 153(6), 
93 (8), 61(100), 
45 (15) 


(2-Methylfuran-3) - 
methyl thi ome thanedi - 
sulphide 


31% 


206(40), 113 (39), 
95(48), 93 (11), 
61(100), 45(14) 



Example 9 



A reaction flavour block with flavour type meaty/beefy was 

20 ZT T tt thermal reaCti ° n ° f Xyl ° Se W±th C ^teine 

2 0 hydrochloride in water as the solvent, followed by spray- 

drying the reaction mixture on a maltodextrin 10 support 

The spray-dried flavouring composition contained 2 -methyl - ' 

3-furanthxol at a concentration of 20 ppm. An amount of 0 5 

g of the spray-dried beef flavour was dissolved in 1 L 

25 water with a temperature of sn> ~ *. ■ ■ 

P CUre or 50 C containing sodium chloride 

(5 g) . The resulting solution (test solution A) contained 
2-methyl-3-furanthiol at a concentration of 10 ppb (parts 
per billion) . To a 0.5 L aliquot of mixture A were added 25 
microlitres of a solution of methylthiomethanethiol in 
30 water (200 ppm) . The obtained solution (test solution B) 
contained 2 -methyl -3 -furan thiol at a concentration of i 0 
PPb and methylthiomethanethiol at a concentration of 10 
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PPb The flavoured test solutions were evaluated by a panel 
of four experienced tasters. Three out of the four tasters 

5 llZt tSSt H° 1Uti0n B t0 POSS6SS 3 disti -"y cooked note, 
5 which was absent in test solution A. 



Example 10 



10 IT ,T Ury £laVOUr °°»»° siti °™ — Prepared by mixlng 
T f °"° Wln3 in the amounts (parts J 

thousand) indicated In the table below: 

The four Mixtures A. B, c and D so obtained were added 
separately to a test solution (50-c. containing 5 g/x. 

0,110ride, rt * ^ ° £ 0-M . P« litre. The 
flavoured test solutions were evaluated by a panel of four 
experxenced tasters. Three of the four tasters described 
both matures c and D as having an enhanced cooked note in 
comparison with mixtures A and B. Three experienced tasters 
20 were of the opinion that both mixtures c and D displayed a 
less brown and roasted note than mixture B. 
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Compound 



Mixt. A Mixt. B 



Mixt. C Mixt. D 



Hexanal 



11.4 



Nonanal 



2.0 



t-2-Heptenal 



t-2-Octenal 



1.2 



1.2 



t-2-Nonenal 



1.2 



t-2-Decenal 



3.5 



11.4 



2.0 



1.2 



1.2 



1.2 



3.5 



11.4 



2.0 



1.2 



1.2 



1.2 



3.5 



11.4 



2.0 



1.2 



1.2 



1.2 



3.5 



t, t-2, 4-Heptadienal 



t , t - 2 , 4 -Nonadienal 



1.0 



0.8 



1.0 



0.8 



1.0 



0.8 



1.0 



0.8 



t, t-2, 4-Decadienal 



20.8 



20.8 



20.8 



(2 -Hydroxy ethyl) -4- 
methyl - thiazol 



947 .8 



947.8 



947.8 



20.8 



947.8 



l-Octene-3-ol 



0.6 



0.6 



0.6 



0.6 



1-Hexanol 



3.6 



3.6 



3.6 



6-Undecalactone 



0.6 



2 - Ethyl - 1 - hexano 1 



0.5 



0.6 



0.5 



0.6 
0.5 



2-Methyl-3- 
furan thiol 



1.6 



1.6 



Me thanedi thiol 



1.6 



Dithiomethane- 
diacetate 



3.6 



0.6 



0.5 



1.6 



1.6 



Ethanol (up to 1000) 



3.8 



2.2 



0.6 



0.6 



25 t= trans ; c=cis 



